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(71) We, THE DANISH OIL MILLS 
AND SOAP FACTORIES LIMITED, a 
Danish Company of Oliemoelten, Copenhagen, 
Denmark and ANHYDRO AKTIESELS- 

5 KABET, a Danish Company, of 8, 
Ostmarken, Soborg, Copenhagen, Denmark, 
do hereby declare the invention, for which 
we pray that a patent may be granted to us, 
and the method by which it is to be per- 

10 formed, to be particularly described in and 
by the following statement: 

This invention relates to the manufacture 
of pulverulent compositions which, though 
they contain a number of discrete materials, 

15 are homogeneous in the sense of being a 
uniform admixture of such materials. The 
invention is particularly, but not exclusively, 
applicable to the manufacture of blended 
pulverulent detergent compositions. 

20 Blended pulverulent compositions have for 
many years been prepared by a process of 
spray drying in which solutions of the various 
ingredients are sprayed down a tower through 
which there is a current of warm air. The 

25 water from the solutions is evaporated by 
this air stream and a fine powdery solid 
collects at the base of the tower. This is 
mixed with other ingredients which are heat- 
sensitive or these may be fed into the lower 

30 portion of the spray drying tower. Such pro- 
cesses, though capable of high throughput, 
involve a high capital cost. Moreover, in the 
manufacture of detergent compositions by 
spray drying, it is difficult to control the 

35 degree of hydration of the sodium tripoly- 
phosphate ingredient, which usually is tie 
major component at present in compositions 
of this kind. In addition, spray drying can 
cause degradation of the sodium tripolyphos- 

40 phate. It is also necessary to prepare any 
organic sulphonate or sulphate constituents 
in a pre-neutralised form and this involves 



preparing viscous slurries containing at least 
40% of water which has to be removed 
during the spray drying operation. 45 

It has been proposed in British Patent 
Specification No. 1,118,908 to produce 
blended detergent compositions in a turbulent 
air mixer wherein a previously formed mix- 
ture of individual pulverulent detergent com- 50 
ponents is sprayed with surface-active solu- 
tions or dispersions and^or with water, pro- 
vided that the sodium tripolyphosphate which 
is so sprayed contains at least 20% by weight 
of phase I form thereof. The turbulent air 55 
mixer is a mixi ng device " where in during 
operation the individual solid particles are 
air-borne and form a cloud and it is into such 
a cloud that the liquids arc sprayed. However, 
if an acceptable throughput is to be obtained 60 
with such a mixer, the residence time of the 
composition in the mixing zone usually has 
to be made such that it is too short for the 
hydration reaction of the sodium tripolyphos- 
phate to have proceeded to an extent such 65 
that the product is non-stick. Therefore, in 
practice, an ageing period of storage is 
required before the detergent composition can 
be packaged for sale. Such period is usually 
about 24 hours. The short residence time also 70 
precludes the satisfactory in situ neutralisa- 
tion of sulphonic acids unless, likewise, the 
finished composition is subsequently allowed 
to age. Moreover, in the aforesaid specifica- 
tion the various pulverulent components . are 75 
fed into the spray mixing zone in a pre- 
mixed state so that, in practice, two separate 
mixing operations are involved. 

It has also been proposed (Detergent Age, 
April, 1967, 20—22) to spray solutions of 80 
organic sulphonic add and of caustic soda 
on to a solid substrate composed of a hetero- 
geneous mixture of pulverulent detergent 
ingredients which, after spraying, is agitated 
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by a series of rotating baffles to produce a 
homogentous laundry detergent composition. 
However the apparatus and method described 
do not provide for the high heat of neutralisa- 
tion of the sulphonic acid to be dissipated 
readily and the same disadvantage would 
occur if a spray of water were used to hydrate 
sodium tripolyphosphate in the apparatus des- 
cribed. 

According to the invention there is pro - 
vided a method for the continuous manufac- 
ture, of a blended pulverulent compositionecT 
formed from both solid and liquid compo- 
nents, wher ein , a plurality of pulverulent 
components are fed heterogeneously into a 
mixing zone, in w hich they are maintained" 
"irrnfe~f& nn of a nuia ped or particles by 
by means^Tthe passage of a gas tnerethrougFT 
"ancj in wnicn tney are mixed, trie said fluid 
bed is sprayed by at least one liquid at or 
near the entry ponit^FthT^uIyerulent c om- 
ponents to the mixing zone, and substantially 
homogeneous and agglomerated compos ition 
is continuously withdrawn from the mixing 
. zone a differential gas pressure being main- 
tained along the fluid bed in sucli a way as 
to produce a substantially uniform degree of 
fluidisaticn. 

The invention also provides an apparatus 
for the manufacture of a blended pulverulent 
composition formed from both solid and 
liquid components , which apparatus comprises 
a mixing chamber adapted to contain a fluid 



bed of particles therein ; ducting means to the 
35 S aid chamber for the passage during oper- 
ation of a gas through the said fluid bed; a 
plurality of means tor continuously feeding 
heterogeneously 65 said mixing chamber 
metered quantit ies of a plurality of pu lveru- 
40 lent components ; at Feast one nozzl e for 
_spraving the fluid bed with Ijqul3 at or n ear 
the entry point of" the pulverulent components 
to the mixing chamber; means for con- 
tinuouslv removing from meh mixing*c_hamber 
45 a substantially hcmogeneously^IenilFd "and 
agglomerated pulverulent composition, and 
means for mainta inin g differential gas pres- 
sure alonff the dm5 red in such a wa y as to 
produce a substantially uniform degree of 
v 50 fluidisation. 

By use of the invention pulverulent deter- 
gent compositions of a homogeneous nature 
can readily and continuously be prepared in 
simple apparatus of low capital cost but with 
55 higli throughput. In use of the invention the 
fluidising gas stream serves to remove the 
heats of neutralisation of sulphonic acid and/ 
or of hydration of sodium tripolyphosphate 
and the denser nature of the composition 
60 during mixing, as compared with the air- 
borne particles in a turbulent air mixer, 
enables a greater throughput of material and/ 
or the use of apparatus that is more compact. 
This method of mixing solid and liquid 
65 materials to form q homogeneous and agglo- 



merated admixture can also find use in other 
technological areas. 

By way only of example a preferred form 
of apparatus according to the invention will 
now be described with reference to Figure 70 
1 and Figure 2 of the accompanying draw- 
ings. 

Figure 1 shows such an apparatus partly 
in perspective and partly by way of a schema- 
tic representation, and Figure 2 shows psrt 75 
of our arrangement of such an apparatus in 
longitudinal section. 

The apparatus shown in Figure 1 com- 
prises a box like air chamber 1 having a 
large upper surface covered by a fine mesh 80 
sc reen 2 above which is a cover 3 leading 

~to a flue 4. The air chamber 1 contain s 

Uucting means leading from one or more air 
Tans 5 and is mounted on flexible arms 6. 
There is a vibrator motor 6a which causes 85 
the screen 2 to vibrate. At one lateral end 
of the vibrating screen 2 there is an inclined 
plane 7 serving to feed pulverulent material 
thereon to the screen surface, such material 
being fed to the inclined plane from a con- 90 
veyor feed belt 8 above which are a number 
of hoppers 9 (three shown) each having a 
metering device 10. Alternatively, the feed 
belt 8 may be replaced by some other con- 
veying means, for example by an enclosed 95 
__vibrating tube. Above the inclined plane are 
a number of spray nozzles 11 t hrough which 
different liquids may be sprayed from storage 
_janks 12~Through line 13"and"dosing pump 
14, the atomisation of liquid being effected 100 
by air from a compressor unit 15 fed through 
connecting lines 16. 

Thus a plurality o f pulver ulent materials 
may' rj^fec1"*iircloseIy controlled quantities, 
but as a heterogeneous mixture, to the vibrat- 105 
ing screen 2 above the air chamber 1 and 
this heterogeneous mixture is sprayed with 
one or more liquids from the nozzles 11 at 
the point of entry of the solids to the screen. 
The nozzles are each provided with a control 110 
valve (not shown"). The vibration of the 
screen 2 causes the mixture of solds fed 
Thereto from the inclined plane 7 to move 
across the screen and from the opposite 
lateral end of the screen 2 there is a chute 115 
17 leading to a conveyor belt 18 which in 
turn leads to a hopper 19 and a bag or packet 
filling device 20 below the hopper. Thus the 
product emerging from the mixture zone is 
led directly to the bag-filling device 20. 120 

During passage across the screen 2 the 
heterogeneous mixture r.f particles supported 
thereon is formed into a fluid bed by the 
passage of air through the screen from the 
fan 5 and air chamber 1 to the flue 4. The 125 
residence time of the solids in the fluid bed 
is arranged to be adequate for any reaction 
to be completed between one or more of the 
pulverulent materials and the liquids sprayed 
frcm the nozzles U and also for the pulveru- 130 
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lent materials to be thoroughly mixed so that 
a substantially homogeneous mixture is dis- 
charged down the chute 17. Heat from any 
such reaction is removed in the gas stream 
passing up the flue 4. This stream also con- 
tains the very fine particles which become 
airborne, the denser particles falling back on 
to the screen 2. The flue leads to a cyclone 



~2l where trie" solid particl es are extracted 
TO a nd ^owed"15nfall on t o the inclined plane " 
^- TTThus the fine particles are continuously 
recycled until they become agglomerated" 
during the" mixing process hi the fluid bed" 



and~Ho not finxTtheir way into rffie~discharged~ 
15^^roductr^The"discharged^producr^can~ there" 
fore be substantially dust-free. There is a 
-farthei ail fan 22 10 extract the air from the 
cyclone 21. This air is discharged to the 
atmosphere through a flue 23. 

To enable heat-sensitive and/or moisture- 
sensitive materials to be added to the fluid 
bed there is a further hopper 24 from which 
material therein may be discharged through 
a metering device 25 and a chute 26 directiy 
on to the vibrating screen 2 at a point towards 
its discharge end. 

In using the above-described apparatus in 
the method of the invention to produce a 
blended pulverulent detergent composition, 
pulverulent detergent ingredients are fed into 
the hoppers 9 from which accurately con- 
trolled amounts of each ingredient can be 
discharged on to the feed belt 8. Such hoppers 
will usually contain such ingredients as 
sodium tripolyphosphate, pre - neutralised 
organic sulphonate salt, soap and sodium 
silicate; sodium carbonate, sodium sulphate 
and/or sodium borate may also be added in 
this way, if desired. In addition to, or instead 
of, sodium tripolyphosphate other detergent 
builder salts can be employed. For example, 
sodium or potassium pyrophosphates, sodium 
trimetaphosphate, trisodium nitrilotriacetate, 
1 - hydroxy - 1, 1 - ethylidenediphosphonic 
acid or amino - tris - methylenephosphonic 
acid may be used. The organic sulphonates 
are normally of two kinds: namely the 
C*_i- — alkyl benzenesulphonates used as 
surface-active agents and toluene-or xylene- 
sulphonates used as hydrotropes. Where it is 
desired that the final product should have 
a low bulk density it is preferred to employ 
some or all of the pulverulent components 
in a form having a low bulk density, such 
as that produced by spray drying. Although 
the method of the invention involves the 
heterogeneous feeding of a plurality of indivi- 
dual pulverulent components to a mixing 
zone, that is the mixture of solid components 
fed to the fluid bed has not been previously 
mixed to a homogeneous state, premixing 
will usually be carried out of components 
which are employed only in minor amount. 
For example in the preparation of detergent 
65 compositions colouring material, optical 
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brightening agent, carboxymethyloellulose 
and sequestering agent, such as ethylene- 
diamine-tetra-acetic acid, may often be con- 
veniently pre-mixed with each other or with 
one of the other components. ,70 

The heterogeneous mixture of pulverulent x > 
"components fed to the fluid bed is sprayed / 
_wit h one or more liquids which are also fed 
Jn metered quantities. In the preparation of 
"detergent compositi ons such liquids may, and 75 
preferabl y do, include water for in situ hydra- 
tion of sodium tripolyphosphate; organic sul- 
phonic acids and/or fatty carboxylic acids, 
" caustic soda solution for neutralisation of such 
sulphonic and/or carboylic acids; and/or 80 
liquid sodium silicate; and/or liquid or pasty 
_detergent ingredients. The last mentioned 
may include non-ionic surfactants which are 
not readily obtained in pulverulent form, such 
as condensates of ethylene oxide with fatty 85 
acids, fatty alcohols or alkyl-substituted 
phenols as well as fatty acid alkyl-olamides. 
There may also be added in this way solu- 
tions of anionic surfactants such as sodium 
alkvl sulphates, sodium olefin sulphonates, 90 
sodium alkyl polyoxyethylene sulphates and 
sodium alkylbenzene sulphonates. For each 
liquid added the rate of addition can be 
closely controlled so that appropriate quan- 
tities can be incorporated in the final blended 95 
composition. 

Any of the ingredients which may be 
incorporated as pulverulent solids may if 
desired, be added in the form of a solution 
spray. For example, perfume and/or seques- 100 
tering agent may often be added to detergent 
compositions in this way. 

Heat-sensitive and/or moisture-sensitive 
materials are preferably added to the mixing 
zone at a later point, that is towards the dis- 105 
charge end of the mixing zone. In the manu- 
facture of detergent compositions there may 
be added in this way sodium perborate and/ 
or other peroxy compounds; and/or active 
chlorine compounds, such as chlorinated 110 
sodium phosphate and chloroisocyanurates. 
Enzymes may also be incoporated in 
detergent compositions at such a point, for 
example by use of a further liquid spray on 
to the bed or by the addition of a conglom- 115 
erate of the enzyme with a substrate, such 
as a condensed phosphate or hydrotrope. 
Alternatively the enzyme may be added as a 
solid or liquid at or near to the entrance of 
the mixing zone. 120 

D uring the mixing process the particle 
sizedr^^mged^S]^ 
larlyin a honzont^ 

illustrated this leads to a parncie size gradient 
across^ the screen 2. To ensure an even 125 
degree of fluidisation in the particle bed, 
therefore, means are provided for maintain- 
i ng a differential air pressure along the bed 
in such a way as to produce a substantially 
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even degree of fluidisation despite the par- 
ticle size difference. 

Such a means is shown in Figure 2. Pul- 
verulent material is supplied to the fluid bed 
5 as indicated by the arrow A, and air is sup- 
plied to the underside of the screen 2. I he air 
chamber 1 is divided into three compart- 
roents la, lb, and 1c by divider plates 30. 
s Air is supplied to the compartments past 
1 0 dampers 31 which separately control the flow 
of air to the respective co mpartments. Using 
tfos apparatus the flow ~of~J&f can tfe sepa - 
rately adjustea to eacn of the" compartments 
in such a way as t o give a substantially even' 
15 degree^f^ui'disatioh along the bed . 

An additional refinement which can be 
made to the apparatus is to provide air 
probes above the perforated plate tor JPffit- 
^ing air intermittently into the fluid be^T n? 
20 main purpose of the probes is to help in 
maintaining flow of powder during die-start 
up period of the apparatus untilthe correct 
fluid stabilisation has been achieved.^ The 
probes are simple air pipes each having a 
2> plurality of out let holes (e.g. tour) anda 
pressure gauge. When appIie3~to the appa- 
ratus shown m Figure 2, one exemplary 
arrangement is to place one probe in the 
K centre of the first section (i.e. th e section fed 
*"30 by air from the hrst compartment (a), two 
probes in the centre of the third section, and 
one probe a short distance from the outlet. 
In a typical apparatus this short distance 
would be of the order of 10 cm. and each 
probe would be 2 cm. above the perforated ^ 
screen 2. 

If desired, the fluidising gas stream, which 
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is usually an air stream, may be pre-heated 
^ to assist with the removal or excess moisture"" 
4u , from the composition. 

As an alternative to the machine illustrated, 
the i nvention may be worked in an appa- 
ratus with , a vertical fluid bed having f eed 
means to "the top Jthereor for the various 
45 pulverulent particles, either as a single stream 
or as separate streams, and with continuous 
removal of part of the base of the fluid bed. 
In such a case the top of the bed will be 
sprayed with the liquid components and/or 
50 reac rants and again any heat of reaction will 
be dissipated by the fluidising gas stream. 

In the initial stages of the method accord- 
ing to the invention the emerging product 
mav not be completely homogeneous, but 
55 suc h material can be readily recycled and 
it is" usually found that the mixing syste m^ 
reaches a satisfactory equilibrium in under 
0.5 hour. The residence time of the com- 
ponents in the mixing zone is preferably 
60 10—15 minutes and it is found that such 
time is normally quite sufficient for the pro- 
duction of a substantially homogeneous 
product suitable for immediate packaging. 
Whilst the invention has particularly been 
65 described v/ith reference to the production of 



detergent compositions, it may be used to 
manufacture other blended pulverulent com- 
positions which consist of an intimate admix- 
ture of individual components. For instance, 
food products such as instant milk powder, 70 
_may be made in this way as also can granul- 
ated fertilizer compositions. Of course all 
" such compositions must involve the admixture 
of a plurality of pulverulent solids with one 
"or more liquids. 75 
The invention is further illustrated by the 
following Example describing the production 
of a blended pulverulent detergent composi- 
tion carried out in an apparatus as illustrated 
"in the drawing. All quantities are given on 80 
the basis of the weights of components added 
during a given time interval. 



Example 

From six separate hoppers 9 there were 
metered on to the feed belt 8: (a) sodium 85 
' tripolyphosphate (41.6 parts), (b) sodium sili- 
cate of density 0.08 g/cc (11.46 parts), (c) 
spray-dried soap (7.9 parts), (d) soda ash of 
density 0.55 g/cc (6.24 parts); (e) a conden- 
sate of cetyl/steryl alcohol with 50 mols of 90 
ethylene oxide (3.12 parts); and (f) a mixture 
of 'carboxymethylcellulose (2.257 part) and 
optical brightening agents (0.085 parts). From 
three separate spray nozzles 11 there were 
fed: (i) a mixture of a 30% solution of 95 
caustic soda (2.795 parts), a 40% solution of 
ethylenediaminetetra-acetic acid (0.065 part), 
sodium xyknesulphonate (0.265 part) and 
.additional water (2.355 par ts); (ii) dodecyl- 
benzene sulphonic acid (o\/3 parts); and (iii) 100 

rfume (0.121 part). Sodium perborate 
JT.02 parts) was metered in from the hopper 
'24 near to the discharge end of the screen 
2: The air velocity through the bed was 



about lm/sec. a nd particles which became 10 5 
airbo rne through the nue were recycled trom 
the cyclone 21. Ihe resulting product was 

entirely homogene ous and substantially dust- 

fre^l^Haa~b"iflk; density of ^3~ ^cc~Ei d _ 
ctul3"bT"terifelf^ ™1 10 

Comparative Example 
As a comparison a composition of the 
same constitution was prepared on a spray 
mix apparatus as illustrated in British Patent 
Specification No. 1,118,908. The resulting 115 
product has a less desirable bulk density of 
0.36 g/cc. Moreover this was sticky and not 
free-flowing to the same degree as that 
obtained from the above Example and it con- 
tained a significant proportion of fine dust 120 
particles. 



WHAT WE CLAIM IS: 

1. A method for the continuous manufac- 
ture of a blended pulverulent composition 
formed from both solid and liquid compo- 125 
ncnts, wherein a plurality of pulverulent 
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components are fed heterogenccusly into a 
mixing zone, in which they_ are maintained 
in the form of a fluid bed" of particles by 
means of the passage of a gas therethrough 
and in which they are mixed, the said fluid 
bed is sprayed by at least one liquid at or 
near the entry point of the pulverulent com- 
ponents to the mixing zone, and substantially 
homogeneous and agglomerated composition 
is continuously withdrawn from the mixing 
zone a differential gas pressure being main- 
tained along the fluid bed in such a way as 
to produce a substantially -uniform degree of 
fluidisation. 

2. A method as claimed in claim 1, wherein 
at least one of the pulverulent components 
is itself a mixture of a plurality ~* 
inpredients. 

3. A method as claimed in claim 1 or 2, 
wherein further materials which are heat- 
sensitive and/or moisture sensitive are added 
to the fluid bed at a point in the region of 
its discharge end. 

4. A method as claimed in any preceding 
claim wherein a gas chamber, comprising a 
plurality of gas compartments is provided 
below a screen each supplying gas to a dif- 
ferent region of the screen to maintain the 
fluid bed 3 the supply of gas to each compart- 
ment being separately adjustable. 

5. A method as claimed in any preceding 
claim, wherein the said gas is preheated. 

6. A method as claimed in any preceding 
claim, wherein the said gas is air. 

7. A method as claimed in any preceding 
claim, wherein additional gas is introduced 
into the fluid bed from above to maintain 
flow of fluid bed material during start up 
of the apparatus. 

8. A method as claimed in any preceding 
claim, wherein during the initial stages 
material withdrawn from the mixing zone to 
recycled for further mixing. 

9. A method as claimed in any preceding 
claim, wherein the said pulverulent composi- 

J_ tion i s a detergent composition. 

10. A method as claimed in claim 9, 
wherein the composition includes sodium 
tripolyphosphate and the said at least one 
liquid comprises water for in situ hydration 
thereof. 

11. A method for the continuous manu- 
facture of a blended pulverulent composition 
substantially as herein described with refer- 
ence to the accompanying drawings. 

12. A method for the continuous manu- 
facture of a blended pulverulent composition 
substantially as herein described with refer- 
ence to the Examples. 

13. A composition when produced by the 
method as claimed in any preceding claim. 

14. An apparatus for the manufacture of 
a blended pulverulent composition formed 
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from both solid and liquid components, which 
apparatus comprises a mixing chamber 65 
adapted to contain a fluid bed of particles 
therein; ducting means to the said chamber 
for the passage during operation of a gas 
through the said fluid bed; a plurality of 
means for continuously feeding heteroge- 70 
neously to said mixing chamber metered 
quantities of a plurality of pulverulent com- 
ponents; at least one nozzle for spraying the 
fluid bed with liquid at or near the entry 
point of the pulverulent components to the 75 
mixing chamber; means for continuously 
removing from the mixing chamber a sub- 
stantially homogeneously blended and agglo- 
merated pulverulent composition, and means 

of , for maintaining differentia! gas pressure along 80 

tne Uuid bed m sucn a way as to produce a 
su t^anuaHy" um?orm degree of fluidisation. 

15. An apparatus as "claimed in claim 14, 
wherein means are provided for adding 
further materials to the fluid bed at a point 85 
in the region of its discharge end. 

16. An apparatus as claimed in claim 14 or 
15, wherein the mixing chamber is defined 
at its lower side by a vjbratable screen and 
the said ducting means pass to a gas chamber 90 
below the said screen. 

17. An apparatus as claimed in any one 
of claims 14 to 16, wherein the gas chamber 
is divided into a plurality of compartments 
each of which communicates with a different 95 
region of the screen, the supply of gas to 
each compartment being separately adjust- 
able. 

18. An apparatus as claimed in any one of 
claims 14 to 17, wherein means are provided 100 
for introducing additional gas into the fluid 
bed from above to maintain flow of fluid 
bed material during start up of the apparatus. 

19. An apparatus as claimed in claim 18, 
wherein the means for introducing additional 105 
gas comprise a plurality of pipes positioned 
above the screen, each pipe having a plurality 
of outlet holes. 

20. An apparatus as claimed in any one 
of claims 14 to 19, wherein the fluid bed 110 
extends horizontally and material is intro- 
duced into and withdrawn from the fluid bed 
laterally. 

21. An apparatus as claimed in any of 
claims 14 to 20, wherein the fluid bed is 115 
vertical and material is introduced at the 
top of the fluid bed and withdrawn from the 
bottom of the fluid bed. 

22. An apparatus as claimed in any one 
of claims 14 to 21, which is arranged so that 120 
the said gas passes from the mixing chamber 
into a cyclone separator from where solids 
removed thereby are recycled to the mixing 
chamber. 

23. An apparatus for the manufacture of 125 
a blended pulverulent composition substan- 
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tially as herein described with reference to ELKINGTON AND FIFE, 

the accompanying drawings. Chartered Patent Agents, 

24. A blended pulverulent composition High Holborn House, 

whenever produced using an apparatus as 52/54 High Holborn, 

claimed in any one of claims 14 to 23. London, KC1V 6SH. 

Agents for the Applicants. 
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